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T A N Pk =85 R 5 % JEAT Ik , 10 skilF vk 22 s fa] . 24 h s BObF A0 52 %0, HE 3¢
EIREE OIS RT - PCR 2 01 o - MHC B - MHC A1 TM1 PRk, R 5 T 4108, /MBI
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The Leek Hawthorn Loach Soup Effect on Swimming Training and
Exhaustion Mice Myocardial MHC and TM1 Gene Expression
LIU Lu,LIU Xiang-mei, TAN Jun,SHI Meng
( College of Physical Education Science, Hunan Normal University, Changsha 410012, China)
Abstract ; ( Objective) By analyzing influences on myocardial MHC and TM1 gene expression, the experiment has discussed
the function and mechanism of the leek hawthorn loach soup that improves mice’s movement capacity. ( Methods) 32 healthy
male ICR mice are randomly divided into sedentary control group (C) , exercise-trained group (T) , Loach movement group 1
(N1) and Loach movement group 2 (N2) (n =8 animals/group) on the basis of weight. After three weeks of swim training on
group T and group N, these mice start to swim exhaustively with the tail root 5 percent weight. The exhaustive swimming time
was record. After 24 hours, coefficient of the heart was detected, cardiac muscle tissue structure was observed by microscope
after HE staining, Expressions of myocardial «-MHC and B-MHC mRNA were detected by RT-PCR. (Results) 1. N1 group
was significantly longer than T group(P <0.05) on the time of exercise exhaustive. Compared with C group heart coefficient
increased significantly (P <0.05) in T group mice. 2. The myocardial cell of C group was clear and normal structure ; myocar-
dial cell was fuzzy, visible myocardial fiber fracture and interstitial edema in T group; while N1 group is close to C group. 3.
Compared with group C 3-MHC mRNA expression is significantly higher( P <0.05) ,a/B MHC mRNA decreases significantly
(P<0.05)in T group;N1 group of a-MHC mRNA,B- MHC mRNA and TM1 mRNA expression are higher than C group and
T group(P <0.05) ,but the o/ -MHC mRNA expression has no significant difference with C group (P >0.05). ( Conclu-
sion) The leek hawthorn loach soup can prolong exhaustive exercise time of mice by enhancing the resistance fatigue ability.
This is related to protect the myocardial cell,stable proportion of myosin heavy chain gene expression and enhance TM1 gene
expression.
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gt I R TR A A AR B SRR LA R A
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1.1 Wz 5HA

faFEAEVE ICR /NRL, REE 20 + 2, W [ 180 B i
o SR SR S FR S F] I RTE S SCXK (1) 2011
-0003, DhESARAEM RSB Wbt o 81 5%, A B
REYOK, EIRFERIAE 22 +2 °C  MHAHEE 40 % -
55 % BERIEIR 12 h, NRFRFR S = H  HRE
Gy ZBENL LR R (C) iz S ZR4L(T) e
Bz a2l 1(N1) ez sh4l 2(N2) R4l 8 H,

1.2 HEERHFH &

37 5 IS5, N 6 175 A kAR —HiE, BE
KANFEE T S5 SC K BIE 40 min, 38 H BIUTRG 7RE
T 4 A4 7 2R K SCKFTAE 40 min 381 H0E, # 2
WHIRGL e WA IF A 4 CrkFI &, dE3E 7.
LLifds JRBKIA AT 1: 105 T b, HBEAR R I 7E R
WP TR AT, W E M 0.5 g/ml, {1t N1 41 B 4%
HEH o FRAFK S IR 3: 2(V/V) FL 0.2 g/ml
MM RE T N2 4
1.3 #kilgs Hig

BT N /N ERATE 80 em |, HAE 55 em HlA
ek, ZKIE 30 £2 °C JKIR 40 em, 3 I3 2 EOIR

A, BHREXR, Tty ik =, AR
30 min, 2f A BRI 2 % 7 H 40 min, 5 =
3 % 1T 40 min, M= H L4, CHMT A
AR KHEE N1 ORI N2 A1 RS VR BV, 4% 0.3 ml/
i YGLE Rk E 2 d, T 45 N 475 R B 7
S % AT 10K , 10 SRR 2 B R, S
Wit . /NFRITA K FR L 10 s, FLC7E S T s oyl
TR 2 SIS TSRS, RS JC R, TEk e
BHIE RS,
1.4 EX#t

T 40 N1 ZH/NR 13Dk 24 h 5,5 C HIFR
TBUA EEFIRR I , 20K B FTF R fes |, AR RGO, A
TR ) A B ER K PR R, DR AR/ IO W K 4, BB
W, FH/ANSY T BYHLL AR, Sl A P TR, -80 C
PR, NOR EFLEOEVE 3 x3 x3 mm L
WIHZIE A4 CHI4 % ZRHP RS BE 1 e T
WL LUK GBI A AR RJES wm,
1.5 MiNIEFRRAE

DORE D/NEGOIE T a5 455 0 (e T
B NERERS R AL (me/g) o

2) DS HE Jefe O LA SUY0 7 5 AL
EOKALIE T HE e, B2 g nl s €, i o 4 gl 21
8 T U M 4544, i FH LEICADM
IJBZ B H %58 (f2E LEICA /A #]) Fl MoticB i
RIS R G (2 vi Bl SOV AR A A ) | b il e v B
YRR SER

3) Real-time PCR  MHC Fl TM1 &K 3K fAG
FH TR TR A A Bk 2 B AR )2 S % e

516 8 o« — MHC JEH 59751 : For; ACGGT-
GACCATAAAGGAGGA;  Rev: TGTCCTCGATCTT-
GTCGAAC, B-MHC #5197 51 For: ATGTGCCG-
GACCTTGGAAG; Rev: CCTCGGGTTAGCTGAGAGAT-
CA, T™1 3& K 5] ¥ )5 5], FOR: TGACGAACAACTT-
GAAGTCACTG ; Rev: CAGGGCCAGCTTTAGCTCGTTA

L RNA 4R B #2 BR trizol reagen ( FEE Invitro-
gen ;7)) AU AT, # 0.1 g HEUME] 1 ml
TRIzol 1, FHZAHZI SIS ML A3 WRATIR &) )5 7 == R 45
7% 10 min, A 0.25 ml EAFIRIENR 7 15 s, 7B IR
5 min, 4 °C 12000 g, &.0> 15 min 2502, W T
JZKAIMA SRR 100 % SRS, -20 C
2 h 8R4 °C 12000 g, B0 10 min FEEEESIR
RNA JLVE, W4 LW RMA 1T ml 9 75 % & 1,
4 °C 7500 g, B0 5 min, Wi 3G ESS KPS ~



% 6 1]

XUBE A /NEUD L MHC F TM1 3 R Rk 1932 3l 2R 3L 3 0 5T <49 -

15 min FHEVIE, A 30 ul JC RNase 7K, FA#SKIRS)
ULYE, ME RNA WJEIFIHEED 0. 4 ug/ul, B HL3
ul FRERIIE (1.5 % ) DNA i) , W% RNA 5880
mRNA 55 5% . FE4i 5 1 -6 19 1.5 ml EP & Him
AT (TH AL 41 DNA) :RNA(1 ug) 2.5
ul,10 x buffer with MgCl 1ul, DNasel ( fermentas) 1ul,
Nuclease — free water 5.5 ul, 531 10 ul, 37 °CF,30
min JGfIIA 25 mM A EDTA 1ul,65 °C,10 min 2 1|2
N, FE IR AR ZR A s K] RNA (1 ug) 11
ul, Primer oligo(dT) 1 ul, F4% ALK 5 x reac-
tion buffer 4 ul, Ribolock RNase Inhibitor (20 U/ul) 1
ul,10 x ANTP Mix (10 mM each) 2 ul F1 RevertAid M
— MuLV Reverse Transcriptase (200 uw/ul) 1 ul, 42 C
S 60 min, 70 °CHALBE 5 min, JIZKFEBEZE 100 ul,

Real time PCR {4}y ABI 7900HT; i : SYBR
© Premix Ex Taq™ (Takara) ;1K % .

SYBR © Premix Ex Taq(2 x )15 ul,PCR Forward
Primer(10uM ) 1. 0 ul, PCR Reverse Primer ( 10pM )
1.0 wl,ROX 0.6 wl, Template 5 wl,ddH20 7.4 ul,
B 30 ul, 7 =HE AL, FAL 10 ul, B 95°
C30sec,95°CSsec,60°C30sec 40 MEH
1.6 SFHitERHE

SR DL Y5 2 AR UERE (x 2 5) Rom R
SPSS 19 GE i+ H A #4723 4, BEAS B8 e Bk
One - Way ANOVA 7341, 75 22 5¢ F LSD 7 22 R 55k
JH Dennett’s T3 ¥ 43 7 l 4, K P o =
0.05,
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3.1 FEEREHFINRIZEBE S BT
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2.1 INRABIETHE E

N1 ZH/INER UK 28 07 ot 1 s [] Shy 129. 57 + 36.
23 min, B F MK T T 4111 55. 86 +20. 23 min, i} [A]
FERK: 131.95 % (P <0.05), N2 20} 89.57 +20.23
min, B KT THBBPMERELAFR 2B (P>
0.05) ,AXF N2 ZHiE A7 J5 SL U Wl ¢ S A
2.2 IMNRORE

5 CH/MROFRE3.62 £0.36 FLE, T 4/
B0 2 %04.99 £0.67 W EHE (P <0.05) ,N1 410
FH04.21 £0.50 AT HI R FESRI = E L
(P>0.05),
2.3 INBUOALELR HE fLEBLER

BI1 7R, C 40 LA R A BR 0, S50 IE %,
VS 24h, T 2000 LA M S5 BRBORT , mT 0o L ET 4k
VT R /K s N 2E A0 WL i 55 FIR 37 B, HE 3] 4%
5, To O WLEF W 28, t IC A S (%) 8] S K i
2.4 NEUOAL MHC mRNA B TM1 mRNA HIRi%

£1 . F2xR, 5 CHEE,THH o - MHC mR-
NA F1 TM1 mRNA FiA T EME2R (P >0.05) 1M
B — MHC mRNA £k B EWE (P <0.05),0/B -
MHC mRNA & Z &AL (P <0.05) ;NI 4119 o - MHC
mRNA . - MHC mRNA 1 TM1 mRNA k%8 C 4H AN
T B EWEE (P <0.05) ,{H o/B - MHC mRNA #]
TREWLER(P>0.05),

Veiizsh4l 1 (N1)
1 BHENMNROIESETL (FHARE - FOLEEB, x200)

TERFE KT A (B0) AN RRLEFr FlE iz sho B, &
HHLRIZSHRE IR IE R RS, P BRI S LK
B BIARE R AN | B2 25 1E W s ) W) ORI 3
A 5% ANE R BH REHRSTR 55 I8 B4R iz sh e T
RICR T 7R S 0 R M S TR B B A LA
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A AR B A4 JE AR D8 557+ T/ BR T 38 i Uk oz Bl
BTHX Nz SR ST R, SR 45 RAIE S0 B
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RAFER,

£1 BAMNRODI «-MHC mRNA,B-MHC mRNA,o/B-MHC mRNA #1 TMI mRNA F£i%(RQ &,X £ S)

2H 51 n a - MHC mRNA B — MHC mRNA o/B - MHC mRNA TM1 mRNA
CH 8 1.64 +0.84 1.00 £0.17 1.74 +1.08 1.36 £0.32
T4 8 1.33 +0.49 2.28+0.51° 0.60+0.23" 1.69 +0.13
N1 4 8 6.20 £3.74 "¢ 4.05+0.71"¢ 1.49 +0.29 4.42+0.5"¢
x5 CHIE,P<0.05;&:5 THIE,P<0.05,
12 r
*& I Al
10 + —_— [ @shilgkd
I e 6tE 5l
8 -
6 —
*§ *§
4 —
*
) b
0

a -MHC mRNA

B -MHC mRNA

a /B -MHC mRNA Tml mRNA

B2 NROAALS MHC mRNA & TM1 mRNA ZRRAMERE

3.2 HEEREGHXTIZ SR O S FE RN
Az P LA R 55 9 RO JLAE RS ] 2 B
OB I | BB O 3R B bR AR 0 IE S e
B iR AR S 2R VA P RS R O WUIE R it g3z
)R DRSS RSP 3= DN I | X AN 7/ R <E AN
FEARILLF 43 7 S 510 A S O R B bR S
HE B RIS & o | iz sl 2RI T ik
/N Lo ZR O 08 v O JULZ i 5 FRASERNT , 00 JILER
2 Wy SLFNTR] K i, 4 R 25 2, Rl UL UL SR

HRMIAT —E RS AT . ARITTRAL, i Bl
SO WUR AT, H 0 B MR SR B ) 4, BE
THFER DL 58 R 5 A AU AL RE i, X Bt
1167 = i U S S e <& <8R WY K 7 K e s et

B WAL PR B i/ F0 3 2600 LS 46 2 1 5 1 B
Wif ), WL I E T K02 Bl g ) 34 Z B3 m
N AE R PRk iz T /N o0 R BRI s,
WIE )5 O VAL BE T 2F AE S5 AT T, B (15
2R S B A AR M e (LT AT, 2 AR 35 s X0
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XUB 2 /NELLD L MHC A0 TMI 35 P 25K 1032 3h il 2 503 5 .51 -

TS S R R A v ) Al A U A T
T, v AN R 32 2 i B b O R A 0 AL i it
A HUARTHZ B i I R A7, Ho REOE R
OIS I/ Gz shifit ) 32 5 iz 3hfg
1 E TR SR KL
3.3 FHNMROAMAR MHC EREFRIE

L WUVLER B 4 5% ( myosin heavy chain, MHC ) %
H 4 E AR PLERE A A o — MHC (@ — myosin heavy
chain) Fll B — MHC ( B — myosin heavy chain) , iff 57 %
Bl o — MHC/B — MHC J2& 8k O I WS048 152 Rl 46
B EEEN R o - MHC mRNA 23551 o/B - MHC
mRNA (B & 35 M F ), v] R8I i o4 1 S A LR B A 4
B 11 o - MHC = HA ATP 3% P 1
HEAHMEAFMLSEE A, O o - MHC 20 JLE
PR EEAEE AR, B s ARk
9 &AWL M o — MHC 340, 1 B — MHC 3
UL A S 8 Bl RN B e KR E B ), o -
MHC &3k T, BUR & O HUEEBE 71 T B, X nl BE 2
KO WU LT 15832 ol e Ko B 32 sh fil T & R
Bt MEAR G T AR IR AR AR 1 S 2R WO LB I
BUASME T, B - MHC RYRIA RT3 N | ARz b
ALY 25 I T 98 3 vk /N BRSO LA 2L o — MHC
mRNA Fi# .8 - MHC mRNA ik FFHH o/B - MHC
mRNA (&M, AT RE T2 o - MHC 75 1 FEAR, 5% 0.0
Wi e TT . 456300 RECE A HE Qe 2551 3t
WL U SEAFTE— e B 35 A AT e & A 10 JUL AR ol 45
ila R BRPERE G, 1A 38 TR () A Ve Bk 35, /N
FUO AL o — MHC mRNA F KB & TF &, o/B - MHC
mRNA $E3T 1E 5, Uh W 67 7 i 30 5 LA O A 55 TR
IR Al R AR 38 N 3 Bl B faf 1) R AR AR G
PR AR DN AR RE T . 45 A G XS SO &R
M HE G 0as N 9255, Bt AR VR 857 T Fi/
B S R,
3.4 HHMROMALR ™M BEEFKIE

JELEREE 1 ( tropomyosin,, TM ) J2& L A Wi 4 i 7
HREE AN E AR, JEAERE 1 ( Tropomyo-
sin —1,TM1 ) j& TM K% Hh AH X 435 5 i v, X AILIA)
Wi ik AR LA R VR R A R L A i A R
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